: ^JjJ tll ija l niti u»Jj*j -1.1 

: cjLkaUuiS) t-«yj*j — 1 .1 .1 

A^alc A^j^aJ (j£j cCll 'J*'"'J a '' * J aa S (J-aLaij 3 la *j ale L_flJ^)xJ * >>> j ' _U> ■ >-» <j-a 

dlUi3ll<aja^3l 4j^ CjUjI£JI (j^axjj (jljJ^JIj (jLoijVI j-ajl 1.1a. Sjjxjl-3 (Jlll-La^J <La_plllj 
(JaJl (JlAj^j-all oi& (jjlajVj cAjXjifla Sjja-oj (4-a uijVI <cl jj JLa ^ ■ ^ ■*■ diVta. ^ 

AjjjjjJa 1 g j£jj AiUa ?.Uac] i^ajitl >1$J Vj ^j-^-M ^jjt£Jl 4_ajjdj| f.\h ,gi (J^JjV 
,A5'6^ L§J^$\ Si^J^Jrij^ dlULaxllj jjI£j]Ij j-ajllj (;»1A Cfrljj)A-jin«aj]l CliULa*!] 

r^LiujtiSliJ- 2 .1.1 

jj^ia ^j '"'^ 'J^"'J a ^ f^C- eLuiij ClAj^j-a]) ai& ' '^ '*"'^ ^ (JjVI (JjJaill A-^JJ 

•<_5-*J 4^^)^ CjIjuS /*-Jjl tJ" '" 'J ''J f^J" ~ ■ " a ''j Laj-ae 

( f 1900 - f-jlSOO) :^L4 4^L oilj-Vl lW c^\ g*d! -1 

j ( ^JJJJ 1 aaxjl ?.Lalii .lie -IjSjtj ^ „ v CJ J ^ lX ^ ?T^-*^ (_palj-aVI <_p»-J £T^-*-J ( — J j^ 
?»Lj|j-aJuj (jJjfL; j-aV I lj%Ji -lie- J.'j'' 1 "*" ^-i^fZ' (J}' JJ* ' ;J^» '•*■**' '"*; Jfl^JjJLuiV) (_>iaj-a 
L-iajl 77-JjC- La£ < UJ-' J ' ^ * -^^ (j*-^l /«^ J' a^3) p jflXaJj 1/ (j^jl ig^ CB^jS^' "^ 

L_fi da (j^a a^ya (JjV -la^aJ^LjOs I (_)^a^)-a ^J ^"^ '*"'' A±a.^aJI olA (JllLajjj _)^>Jl (j-° 

^!lc. ^Ljtij (1720 c Kramer) j^»lj£ i-L^aj La£ c (1534 c Cordus) ^jJjj£ 

1/82 (c^J tA^jUall 4£lji]lj '"'Ijj' 2aaJlj (jlaj^JI j ^jj-ajl]! jjU^a*J Ja_oJjLjjVI 

U^lj ^jj (|jjilj jjVI o£ a£1xJI (1878 cWernich)^Jj km^l iij 
jU^VI ^Ij a^UIIj j.JaiJIj fja JLj jjVl J^l 1^ (1882 dakaka) UUU 
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n^M Jj Jix. :JjVI J uailt 



(1912 -1900) r^U^ti^! ^ ^jJi &\±»\ - v 

(Jj.il ^j]| ^jjxtljill Aj^i^j j^alajj ctlAjljJaJI ^j-lc (j^afljll (_palj-al CjIa^Ij (Jlll-lJ 

aj j^atija Jjl jl dua tM912)j.^ S^cLolaII JaIjxJI C5 I& Vitamine *jJ (jpllaV 

Exogenous Hormons or Advitants : tlilAkLaJI aJiA L£ \c <JliaH| i£Aj±Jjus1\ 

. /±z^^4JLja$\ JxljxJI *J (1906 ^Hopkins) jl&jk l^jk. Jllai £ 

4uU - 1900) :£A*2Slj ^J® £^>J J-flillj CJlildaSVI Ala.>4 "—a. 

(1970 

^\ (_^^l La li&j cAjij JjJ-^a ^ji CLillixtljati" (jx jaj^qiuc. (Jj-^aa aj ej!ii]l oi& ,gi 
•i-<l •ij^njaU ^3j'^"'j l_ij£jj Ai^)*-aj (Jj^^aSj i fli u&£) ?»ljjIjj < _L LajSj 



iLuAUUIt Jj JlXa 



:JjSfl J watt! 







. tiiLlwliii! 


1 &J1 :(1) 


Jj^ 




** 




Aluai 


4il££t 


Jj^l jl^A 


Ctt*^ 


1947 


1931 


1931 


1909 


dijaJI ^j£ ilu j 


A 


1950 


1930 


1831 


— 


J^ 1 £y J 


Carotine 


1959 


1936 


1932 


1918 


^^jj^JI Jl^ Qj j 


D 


1938 


1938 


1936 


1922 


H^SSI jjij fclyj 


E 


1939 


1939 


1939 


1929V 


Alfalfa 


K 


1936 


1936 


1926 


1897 


jjVl j_^ 


Bi 


1935 


1935 


1933 


1920 


(J^ull (JJ^Jjll 


B 2 


1939 


1938 


1938 


1934 


Aj^ll JJJOl5 


B 6 


1972 


1956^ 


1948 


1926 


±£l\ 


B l2 


1894 


1937 


1935 


1936 


±&\ 


L#"Lu 


1946 


1941 


1941 


1941 


±&\ 


ciuJ &3 / i-^ A<v 


1940 


1938 


1938 


1931 


±&\ 




1943 


1935 


1935 


1931 


±£\\ 


0A*W 


1933 


1928 


1928 


1912 




c 



*u*a\ ojj^j (1915 cOsborn) £jjxui)j (1915 'Mc Collum)^jij£ Jl LS 



iLuAUUIt Jj JlXa 



:JjSfl J watt! 



.A5<6.-**t*il 



(fjj -1930) :Ajj|J*il CjULMI jjJSjj Ajjja^^I (JjUajll CjLjJ Hz.ja -J 

'"'3?j"' ^-^J 'U^J^^J tjVjuajVt ^a-Sc L^ajl <LalA CllljJjtj IgJ AiAl]| ^sJI dlljjl£]l 

• (1990 -1950)^111x11^ *4^ *i^£j£ ^jUij jj^»j 

: dlllbolllill j Uax-l] 4_uLuu£ aj-lil ' '"^ ^ ail , -L Uu3 a 



/v^» v,-,n r i-, j sti ^j^l AjJUojSjjJI tiiUajil:(2) Jj±> 



du^Ji jjoii 


^.idfcii jjjil 


^.lijiH 


,lul£V 1 lluK 


aIjo^jJj^JI tlDlclij 


c 


,_clla ^)j-i "1" o -luiS 2 1 ^LJa-a 


A/'u-alllill frill )^^ 


15 Carotine 


,jj,,al<\l -» jjijjll^ 


l-.\^*i\l JaIj^ 


K 


,-C.lla JJ-i +aUaxJl jjLaJj j-aj 


,1 U» II <j^oq tCa^j^aL^alal 


D 


^•^JJ^ 1 f^ 2 


^aj^jl .IcLul-o 


B6 


t il Ann ill , .^.a-v^ 


^aj^jl ^cLubo 


Niacin 



: tliLLwlliii! A-uu-uj — 3 .1.1 

(j^aj-aJl ajjjl (j-a (J4*^J LojjjI Ig-La .1^)3 (J£ /a-lC- J3'K? (j" '" 'J ''J ^jjjIj^ ^A^l ie& ~ 1 
ajjol (Jj3 " " i <a a jl "*jLa" *_laLa 1 ai ■ iaJ (jl£ j t (j-LalllflJ) I.1& (j^aSJ 4-aJQJ j^ JoJ (_£.1jI 

. C L^]| ^U ^ D 

•JajjjSL&l t^ ^ C 




^^kj ^ill Vitamines <iAiutjja ~n (1912 cFank)dJli d^UI ^j^l £ 

cSUaJI ^^jxj j£\j Vita 4jii£UI 4_*i£]l ^ Vita JjVl <J^ Jlil uja. sLpJI CjliiJ 
diaa ^ (JliliLal Igjl ^liicVI (^c JJ^ (JliliLal Aj .i^aii j£a Amines^lii]! (JJiil Lai 

(j^Luji ^ylc. Aijja-a]l (JliliLatijail Aj.auij (1920 cDrummond) .ijj^jjj r^jjal - 2 

Ula.L taj La£ (IgJj^a^j IgiLoU^I L-JJJjj] Luj (E (D cC tBtA |4j,WjV1 L_flj^)aJI 

. Vitamin jjj^aJ Vitamine 

5-LojjjIj Akjjsua (Jliila (j^Jj AjjUxj^]! tgjLajjjL ' " 'j * ■ " ^jLloj^I < . u£ jjJ) L_fljC La^JC — 3 

% :^ ijifijitt o^jUal -2.1 

(JaJ.} ^5^5 tAilik-all diliLttlljill JJJ A-uLloj£ 4J0lc <Laj tilljA (JjjJ 4-jl ClLoilj^l (Jli^£l 

.(jjl^Jl ^JC. I g 'J' - ^"' j»^xJ ?.l^iJI (j LA^Ijp ejjjj-is — 1 

tS^a. (Jlll^]j-a jl (JllllLatlja SjjA-a ,-i ?.ljtxVI /-i (j^aiaJ ?.La]l ^i AjjIHI dll JLaljJflil — 2 

AjIaC j»LojV dlUlalLa^l jl r 1 J°' *afl ^j ^tiaj (JjA^ll ^gi AjjIJJI (JliliLatijiil Lai 

. ^j ^«1 i ^«*< a }j I 



i AjjIJJI (JliliLotiiill ^ (Jal j-lL a i aa SI ^ U_P^ *^*^ C5^ ^-^^ (JlAiLaLiiAll — 3 
^jc r-^alia ?.La]l ,-i AjjIHI Lai clij^)]l ,-i TT^pJ Ijj^IjJ -1JC SjJa.VI ai&j c^j^aA^I 

jjjac tiloA (_>^j '**" 'j^"'j°'' oi^^j r^'^^'j o ' "" '" j ' rj "'.' p * "?- " (*j^j — 4 

?.l_^.l x j*-^- ,j '"" ''j"l'j«» jjooJj La ujLc. il c^jjx-a (jj-aLlia (jj_)aj ,-i ^j^>. "^"'J dhJ*- 
.^l!La ^j£il£ IAjjc- fjc f.\ i <a&VI (_pa«-J ^ Ia Jj£jj -il-ljj -iii (j£l tajjtaJI 

ajoiaJI _i LaLaJ '"'^ 'J^"'J°^ U*"**.' ^-"^LlJ J3 ~ 5 
• AjjUJI (Jllli^ji] aj.Ujjlj.Lajl (JllLjLaC ~j^"' ^^Ic ^UaSLa-aJ 1 ! ^ 4_jjjjjJa _ 6 

.<ajaj (jjlj^ix Igjl ^1 tLj-ajj (mgjl |jg )qjj» >^ i-<ijX^ i-<i •^KjaU . ,,,-^\i r-Li^j — / 



liijj j j£jjjV I jAta locLa ejl^aJI Jj-ia Ajjuj jg *->"< ^.Lajl ,-i <jjIjjI '"" *" / "**"°" 'J*^ — O 

• A^OA aLSjII (JjLlaIIj (jja-u^VI ■ij^-j ^ J ' [ '^"'J J j3llj c5^l 

:l$jhlul4J till nflln^l LJl^jlnirt ~3-I 

: tliLLwLuill LJl^jlniA -1.3.1 

Afcjxa a (jc sjlx. Lg-i-a (_A3 < ^JJ ''J^ 20 '**" *'J / "** , J°" (j- ^J^' <— flj^)*-ajl (j-a (jl^ 1^1 
«^a Ail^a<a]| (_£^i.VI jlj-all 1§JI <-_flLjaJ c^^Cjj]! JaLiill <_>JiiJJ 'UaJJj-aj'l (Jlllj£j-a]l (j-a 
Ifrj^alja. tlljij aac a£. j AjjIHI (Jlillixljjill jl (JlillLaljji]! till g \\t%a ^g&J '"'^ '"^"'J°^ 

:lg_La j^ij j c<jiAjjI£]I (J?-itj\ V] AjiLalliflll 

LLja.1 4_ilc (jiLaJj ttiljljflll <_piAa. ^i*-j^ a ,JI ^^-ojjj : (iL J jlijjuud IjL <j*a»4A* 
'(-A -^Ji 'Aija^]l CjIjjI^II ^l^iJI (JjLajl] j»jVj LjjiJ^JI j-aj (_>alc. _jAj ' A UJ^**'J* 
jAj Aija^ll Aj^JI (Jliljjl£]lj C1ij£Ij£jI j-aj] ^jjjjJa to uasJIj ( aLdl ^lj-a (_^a ^j^«JI 

SUS1I ^ Ljii^l ^ cjliL-i] SjLjall ^ji\..i\l jIjVI ^Ljsj c^jij^l Ijjlil ^jV 

ATiLa.] (j^-ajfl t Labia j (J^jAlJIj (JjIj^I JjLaj _agi li] J/'j Jl «_LaLa-a] ?OLa : ^uttuil * 

LaAia^a 

^ ^jj tci^USfl ^i jaj^> t^J jl£]I t> ^JL cCjIW] t_ia^ Jj^£ :JjjjJjLVI* 
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J^j ^_a ejj£j jjij ' jj^jlaJI Ajj£jj ,-i 4-ijaiJ < '^'j"'J a '' (jJa^a ejjj>^a ,-i (Jliuill 
. j.t_uU) /j-ic- ajJl /-i j\T'j"''. j'-"'' y j Dg (jj-auja 4-fjaLj t(_g^£jmJ) ,-jJaj-a 
g-jjujoll a-lc eajac jl 4*jjjLa]l jjc. 4_nA^]l (j^aLa^VI <j-a Aajxa a j& '. F^IaIjjS * 

'" .J '"* J S JJAAJ) Aj^iaJI (Jllljjilijl (JC (Jjjjjix (jJ-aUjijI I.1& (j^afljj • tillj j ^juj) Jl 
-la.jJ c?.ljt-aVI tllLjlgJjl ^^Ic ^^a^X- jijtj F^jjLatiiilj cAjjI^iJI S-jIaLuiVI (_palia-jlj _j-ajll 

(jLiuj cjIjjtuiW aJUJI AjJUjII Jj*j (?.ljL^a 4Jijj^a)Cjl^iJja!lall ^j ^ *Vn :£jjjj!I* 

cplxjoiVI jljj-ial (j-a ^^flj td>l ■ axil ^gij .llaJI '"'^"' L_S_)J ^gJ] ^.JjJ A^aSJ cAjCjVI 

. . . 

. $.La]l ^ L_lj|i jj^"'j* J* J '(Jala]l tfcJIj-ajl tL_u«JI JJ^ <^ •^■Jd ' 4j^4UI 
^JC Aj^aLk j-ajll ^gAc JJjtJ <1 jJjIjxJI JJLnj]! ^ ^ ^ ■ " j «jlj IliLjJjjVI (J^lrt^ * 

. lIiIjI j^aJI jl» >^> 

ajjj] ^c.Luba£ CO2 p jj ajLoc ^gi ^c-Ljjj :dLJU£jaj q^a^ j\ liLJjjjJ ex (j^i^v\ * 
jj^l^ ^^j ^ ^Ulj^l lx)U ^ .^^^ jjfi- :(ca3Sjl^ B T o^l^a * 

(j <a1 1 taJ J ^jij AjJA^II (_paLa^ilj ^l^iJI JAaJJl ^i Ajiilaj jlj^l Aj cejJ-aiJIj L-ljIjll 
( _paLaa.VI (JiJ /gi (J-aLc- cJjJJ-ajl x J aLa a] ?»LJLa L_l£j-a 4 jj ''J^JJJ°"'J J ~jj-""^" 



(JlAiLatlia ,JI 4iLja] ejj-aaJI j-a 4 SaAj .llj^a Ig ■ '-»»; .llj-a Iajl=> jc SjIjc iT^IaIjjS * 

j/>'i\\ JaALa jiJu IgJ < j" aaJlj ±&1\ ,-i -l^j-j B 

cA^ljillj (JllljjjJaiJI ^gi ^.jJ cAA.jai] .iLia-a J-alc je SjLc. :(£jaLI£) U (JjIaIjjS * 

4(jjA^ij C-la^a cf^/liLa ^Jj'^l'j"" a'j-" (JJ J a ~Uj''Jj"'J / ' ^La (jc sjlx. Aj Ajlxill e^LaJl 

.^tixjlj e^x-al] A-lLLa all (_pal j-al r-^ilc- ,j ^JflJ 
1500 ^ji «^j3 tAjJAaJI Jj_pU S^Lja-a ^l_o-a j-a 4£.j-aa-a jc SjIjC : ^17;!).."** "'J* * 

:£itu*tt41t CJbLo4 -2.3.1 

L_l£j-a Ig-laj 4 C jj-atiji j-a L_1j£ jjII AjJjS <JlAj£j-a ^ :C ^).Lall41l (lllji uXa * 

. liLj j j£jjjV I jAta j^jla. /g^ajnu 

j^yaM^. j£_ola. AiL-ial OJC j^Jj c.1j£jI Aj^aX^. j-a jl e^aJI Sjjj .aJ) ^J ^.Ijjjj 
• c£1ijjj£jjjV| {jia<a^ ^ U,„lji jJjjjJJJl a.lui£l A^iLaC (_3-}*J AJI Aaj tilij _j j£jjjV I 

.^jJj.ui£jj.1i& A£.j-aa-aj jj-lLajj^l Aila. ,-i NH2 (j-liLjjj : j-bauj i^yS\ ~ 

'" J .* J *?~ .' (J-^-^Vl /a-iC- lP^ *^ LaAj B|)ua L-ljliiLa La£Jj£jJ ju£j-aJl jl.l& 

.(jjLaljjill IJlA Lg-jS (Ji.-lj C5 j1I AjjJ^JI 
li^Jj B2 jJ-atliill jX-a L_u£jj1I ^ (jJ^jLuILa j^j-a Aaj : ^2^J^**J'^ £i\tl\ C&A * 



iLuAUUIt Jj JlXa 



:JjSfl J watt! 






i:^-ua!jij CJli^lljii! f*u& -II 




Water soluble vitamins 



<j£j^| JJ£. g <£.J^y4 



Lulliall 



4j£j^]|p} ■'fj^ a 



1 

Fat soluble vitamins 

Aj^ija 
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iLuAUUIt Jj JlXa 



:JjSfl J watt! 



Cta*¥ 



B6o^ 



tLa 






(_£J^I | •' )1 jj ^1 IjS a^l! (jJj^J t " '1 '<J *\ *J» 






^> »* »* 









U^j£ 



cjUxaUoii] du^J! ^m^l:(l)Jl^l 







1 j# 






: 6j4 ^ ^ ^tilt CjLkaM -1.1. II 

c((Jj^£l (Jji£jj^)]| t^j;»-ll L-llgjlV ^ ■ 2a all (J-alaJI tj-aj]l (J-alc : (Jllli^l j-a]l 

:4£lcLaj-l 

. JljLkVlj c5jlall .k^jll aUj CajIj jjc. - 
:<j*aljaJl-2 

:<&jill -i-2 

.?.La]| ,j 4-1 J^J Vj (jjA-lllj AjjjJa*JI CjLu.1aJ| ,j 4-1 J^J 

:&j^a -2-2 
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llg^aAl A (jJ-aUja la I uaJ IgJ ,Ji]| diu^^aJl £ja (jucj-aa^a tilli&j 
Lf all (Jliljjjlijjjl£]| pljjl (_>ax-J j a 1 gaJJ Acjai Jl oJl&j :A(jj al"n^ AjjoaJI CjLjJLJ! • 

.A o^ollja J] ^^xuaJI ^ JjaJj 
^liail ^tjifl -3-2 

^.l^jik^a ^LaiLLa ejjj-ia ,_9 Jj"^'' ,-i jjLjj c^jjijl 4-aJ.lC. oJLa (jj-aujijl : 6jfl ftft • 




.64-62 C° J4^f\ ^jJ» 
.286,4 g/mol : ^j*l\ oJjl! • 
• 320 - 328 nm Qit _jj- >■»«>• * ^-j- J^^ 3 t^-^- ^ u al ■ aj J ^ ■ aal *^j^ >^laVl • 

cWg ^j fljtlOO ja ^ s^j 67000 J] 10000a- :*JU]| ji-a-fl -1-3 

. (JsjjJIj ?r Ia.^1 i jjJpiJI t jaJI I^j-a (J£ Aj£ — 

. (jijill i (j j^ajLoul cdljaJI (ilia (J£ ^j£ (Jl Ljj — 

. (JjaJul Clijjj (_)jdJjJliJI cpljxJJl cj_)aJI — 

^j f l>100 (J^ Uj* s^j 10000 J] 1000 t> :^y.jUI jjU^aII -2-3 

12 



.(_)jdaJlj L_ljj£]l ( a Jal a Sail cUaliaJI idlljjjJaaJI — 

f l>100 ja Uj± s^j 1000 J] 100t> :(3.nKi^) *Lau jji^t -3-3 

*JISjjJI *(£ll ...(jjjVl ,Jj-.Vl JacIjjL Cjj^I cj^ 1 '4-^ :A£ljill - 

vitamine D : j o^Uu^N ♦ 



:4£IcUj -1 

^^ Li- ^^P 5 

S^oi^Vi dlA4 AIajU JJC* Lg-^J c JljikVlj c^C^ljallj (^yaxhj^JAj tSjI^aJI Ajlij 

:0Wjiil -1-2 
:&j^a -2-2 
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:hx#Ll\ o*\ jiJ! -3-2 

• 83C° :D 3 J16C° : D 2 rjl^^VI |^J» 
.260 - 300 nm a^^> JjL ^ ^^laj r^L-al^l • 

: LaA (jj-aUjiij ^j' j *> ■ — * t£jQ& (jLjiDU *Liuu]u 
: (jjLaljjill ^j-a ^j-a^JI Jj^ *N Uui^ jjL^a-a Aj1>\j ^1 ~'"°*'J t ^jJljiJI ji^rtrtty — 2 — 3 

iulj^s^j 6 10xl2 J] 1000 o-^O^C-^ : ^ U J jL ^ "1-2-3 

. dljaJlj lijj]l (JLa 4_aJLa]l fiLi<a]l <-llJJ 1 . ^j. ^ j tilLajjjVI <^-yj • U-ajaiJj cp 100 C$^ 




aAj± o±s.j 1000 JSt 100 qa l^a a jj£jj £jIjjj : Aia*iijl4il jjL-a^l -2-2~3 

-tyj.*]LuiJ) j tA^ljjaJI -■*■ "'» c^jjjlc. jLaJl tjAUj] jlL a : (J.o.ulJj cplOO (_Aj 
4+: . ^ jxJI j 

JS1 aJj^ S^j 100 J! 10 t> W^ ^jj C jljij : 4LJB ji-^t -3"2~3 

aAJ cIj^jI t(jjijl t(3f?^' 'U"".?. '-^3^' "" JJ 1 "^ 'S-L?^^' (- — ! jO • U- ^ 'pi 00 

Vitamine E : o £g4ll41l *♦♦ 
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.?»L-ajl ejl^iaJ *_JLajlj Jj* 1 l~\\ M . U» *» ^jj^aUji]) ajjj) Ajic ^j'^j 

: 4£IcUj -1 
.200 C ij^-j 'ujt* '"^jVI s- 1 ^ - c^ ^-^a^- Sjlj^JI j»jIaj — 

• 100 C ejl^a. ^-^J-i (Jii AikLuJI e_)£j-ajl (jial *■*■ * l ^LajlLa — 

^J? 1,ia ''.''' (jj3 AjtjoiVl ^J^J is^ r Ja^JJ (j£j C(_£_ola]l ,_9 (JA> ^-"<"<j < f j- '"*" A-ajlLa — 

' - j 1 •"*'' <_>ia^)*liju o.lui£VI ^l^jjj c^jaJI $-l_a£Jl (jjajjj£ju r ***;.' .1ui£\jlj — 

.(_)jjLaj]lj .Ij-lajl 7-jLal .}_a^.jj t(_£_oifl]l cejI^aJI 

. 4.T_iuL<U) jjc. AjJA^jI (jial aa>Vl j (j-ilsoal] IglLui^OLa jl (jjA.il] LgjJa^)*j .lie ' '"'"'"' — 

: o^!jiJ!-2 

C^JjIljjVIj AjjjJsxJI (JlAjJ-lxJI j C(j_jA^]l ,-i '"'1 M/vl^jall o^A t_l jij : (jLj.iil - \— 2 

ct-llVjJ^j^jJ tg-i-a AajjI cdlh^^a 4_ijLaJ E (jj-atijill (J-ajoiJ : &JJ«^ — 2 — 2 
llll JLalljAjl jjj-^aj CV CO 'p '0t * ul a J j JJ-aJ CllV_aJj] (_£JP J^JM l£^P-^ ^-"-iS^^J 



: 4 \i nM <Lua! &k — 3~ 2 

^a.jj V A^jli ^1 jL-a A^.jl "^jjj ) <JJA^i .ilj-ftU (JlilgjLLa y iS tp '(X dl£^a]l 

•('JJ'." U 
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^ US £-100 J3 £L. 300 Jl 50 c> l«a >j£j2 CJ I JSj : U\*l\ jjLaJI -1-3 

^ US £400 J£l £k 50 J! 5 c> l^a ^Ji C jljij : aI^jIaII jjL^aJI -2-3 

£ 100 J£l ^ 5 Jl 0,5 t> Wa 6 j^ji C jljij : 3,?iKi^ jjL^aII -3-3 

■ 
i jflJI Aj£ c,_£jL]l aaill t(Jfllill cUallaJI t^jAaaJl c^jjdiJI (jljjl cejjlll c jjaJl ^gi La£ 

.Ai^JI jj^j C(jlijjaJI t(_>oL^]l ?txa]lj Sj^jI (j-o <j£ (j^3^ t^jf?^' 'U^J. <'»-^3^' 

j ^ i ta ail Lai cAjjUj]! (JlijjJ)]l ,gi j£jpJ AjjLajII (jj-atiiill j ^ ■ >- * a&l -Late. 4 a, ^.<j 

•A^'S'S^^jj-atiii]! Ii& ^j-a l&ljla-a ,gj ^J.' 1 "'' »J^3 <_g-g-3 ^jjlj^JI 

Vitamin© K : K a^Luill ♦♦♦ 

1,4 naphthoguinone jji^Jialj 4-£^>a j| <|^La diL£jx s^c. J-a^ 

La£ (til (jj-aljja jl(K— FaCt6Un k (_>al*Jlj AlLajjjJJ j- ^"'-^Ij LalaJlJl (Jj-aljjAj <_g-ajjjj 




*\ :4£A*U3-1 

tajjajjKll \ AjjjJa*JI (JliljjJLa]! ^ L-ijJuj c?.La]l ^gi L_ijli jjc. :£Lj.iil — 1 — 2 

. f ?.La]l ^gi L_ljli]l K3 (Jj-aljja (Jj-a ) .?.La]l ^gi L_l jjj 

: K (jj-alljil ^j?j^jj i[, j a ^ Jl^-uiVl (j-a : &jj-^ — 2 - 2 




.( Farnoquinone ) (jji^Ji) ^jj'<; ti K 2 ^tija • 

3c Kgdll JLaUjfl j < '"'J°'"'J.' OJ£'^£ A i OJi"^i A "4liujja i$^ UJ^H}- ^ JajuHJl o^jjliaj (j-aj 

: ^ »* » »Ut| 4^ oa — 3 — 2 

.jjlll ji^al jr jl cjjj J£^ ^Jc. j^-kj : K T 
.(jjlll t.\jkx*a (JliljjL (j£joi ^gAc j^ ^«j : K 2 

.60 C°: jlf-a^l 4*jJ • 
.45,7 g/mol: <^>ll oJ^I • 

.iLa. jjC- (j^aU^Lalj cniTIZoO J niTl240 4-^.j-a UJ^* QH i - <1 . ^.1 . aj ^1 4*jjl J^ laJ 
Aic 1.1a. 'csja& Aa.jAj (j^aU^iLaVI Jjilijj tlim 330j niTl320 ^^lia.j-a (J^ia (jjlJ 

: ojLwoJlj 6jjLuaa — 3 

J£] f l>jj^a 300 Jl 100 c> l^a o j^jS CJ l Jn : AuiU ji-^l -1-3 

• jaJI Aj£ j tjjJpaJI ^j£ cl_ijj£]I <■ *->j;''j'°^ cljjj-ia]! (Jj3 : (JajolJj .p-100 

<J£1 j»ljc.jj%a 100 Jl 10 (>a Igja a jj^jj r jIjjj : AJaxiijl^l jJLaaJI ~2 - 3 

.^Lxaj) (JJJa> j tjAUj] jlL a ( 1 3al LajJI t (J.o.ulJ j p 100 

£100 A f l>jj^ 10 J! t> 1*4 j^jj CJ ljIj : 3,?iKi«1) ji-^t -3-3 

: f U <J ^liil 411*11411 -s.i.ii 
Vitamine B x : x uj o*ll4 ♦ 
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l£jj-al ,J <-aj*jj 'u^ ^' j^-j "^l>^ c^ ^j^V Thaiamine *jJ aAc jjiU 
(jlkj L£ coryzanin j^ljjjj jLWI ^i j cAneurin jjjjJ Wjj c^j <t>^ 
.(—iL^acVI s-ilgjllj L-axjja ^Liax canti beri beri <_$jj <_sj^ i-^a-« c bj j^alija ajIc 

: 4£IcUj -1 

t Ujla «\\ ^ lala •»■ J i a j 4j£] cAjL^all AlilLa. ,^i ejl jaJI oLaj l-njjdj CLijIj l_i£j-o jA 

a J? 1,ia ''.''' (jj3 AjtjoiVlj S J 1 •"*" .' ' a '"'J .((_£.lj.laJI ajJjjjUjJl AjJLljai 1 (JLa 

: (j-aljaJI -2 
.( *L> J*l /£• 2.7 : B 2( »L.J-1/^1: B : ) *U1I ^ Mj ij : gbjil! -1-2 

.Jj)M j 

: ^j-^ j jj'"j a a^jj-^a (j-a : oj^a^ — 2 - 2 

•( Bi ^Ijlu l5^I ) B 2 t b( ^jjKjjAja) B! : jaJ (j^L^I - 

• CllLoi jill <_£-}Ia.I j-Laljj]l — 

.TPP dilLoijaj uj ^jj-aljj]! — 

: IUluU ^tjifl -3-2 

.200-190 C° : B 2 t 244 C° :Bj : jlf-WI ^.jJ • 
^V^ .337,3 g/mol : </*>» oJ^i • 



: ojLwluIj 6jjLuia — 3 
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j c^l j^ ^ ^ t 100 ^ 1000 ° J 1 100 ° t> : ^ U J jL ^ _1 ~ 3 

c^UJI ^jSjJI ^ IS ^100 l& 1000 Jl 100 t> : *ky>uil jjl^Ai! -2-3 
t C lial! ^ US ^100 l& f l>jj%- 100 J\ 10 t> : *L&il ji-^l -3-3 

UaLkJI ^(jjdiJI cl_1Jj£JI i (JCsljA) t^jjAjUl c^_ikJI (j-a Ailik-a]l pljj^l tAJjIjill t jj-all 

VITAMINE B 2 : 2V <^tl4 ♦ 

. (jja^lall <Ajj>^aj jjJJjil Jj^ t^C" ^jljia.V 1935 *l& (JJi>iijJJJ ;»jjjI AjIc (jjllal 

IjjjI <-i ' J ''^ ^-A 1 - cS" 3 ^ ^ *^j ' 24 J UJ^l!* l?* vJJ^"'J°^ \^4^ Ajajjjj ujIj 

jj^lijaj t*llis ajIc c 3ii a j US c( (jill ^ a^j^jl) Lactoflavin q&Mj&I 
jj£lij.}ja i Hepatoflavin ±&1\ ^£M '(<_>=^ ^ t>±y±jl ) Ovoflavin 
. jj&li jjj j y, <--*-. jJ! ^oVIj uroflavin jj£>lijjjj j JjJI jj&li cverdoflavin 

^%, : Olelii -1 

.240 C .lie -}jj»jjj (J^J ejl^aJI aLaj (JIljIj — 

.lumiflavin 

JjL t5 lc Sjjj£ *l3jj Sjjla ^V.tj j t Lumiflavin Jl Ujj-^ Ji^j _ 



19 



Jja^ll ^ ujfli j^j .(cUlOO/^0,01 ) *U ^i ^jk : C^jifl -1-2 

. FAD ^jjjjKj^I ^Uj jjjjj jjiDlall- 
. FMN ^jjjjKj^I ^UJ (jjSUII ~ 

: 4 n nm A^ua) oat ~3~Z 

.282 C° : %££$ a^jj • 

.376,4 g/mol : ^>]| ojjlt • 

336 <267 ^220 aj^I Jjl&l ^ aJ ^L^U C5 ^f : ^L^IaVI • 

. nm 446 j 

: ojLwluIj ijSL^A — 3 

: ^ U£ £-100 Jfl f l>jj^> 10000 J 1000 o- : A^iUil jjL^aJI -1-3 

.AjjI^A^JI 1jj/»<,11 4 ( <jaJ| jjc. ) oj-LaaJ <(-l£) <rW»^ tJ^jJI tfUtVl 

^ ^ IS ^100 <_& r %^« 1000 J\ 100c> : *ky>uil jjU^aII -2-3 

c C liill: y U£ ^100 J^ f l>jj^> 100 J\ 10t> : *L&1I jjL^aJI -3"3 

t( Jaia]( c ( _jaiJ! t^jLaJiUll cjJjaJI cl_ijj£]| C(_3ja^>JI a . u*Jl cAJjI^ji]! t (jLajuLaJi c jj-all 

^Mr^H jjxlijflll : l^La (JjUajjjj s^c. aj1& ^jiLI Vitamine B 6 : 6 <-j ^jtallifi*** 

: <&£.\H -1 
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n^M Jj Jix. :JjVI J uailt 

• Ajjclall jl cAjjJa-aLaJI (JjII a all ,_i ?.Ijjjj ejl jaJI aLaj CjjIj — 
1JJJ j Aj.1c.U1I j AljUlall JjlLa-all ,J pl*j^yi AJajoil jj jj.u£jjjjjjll tiKflJJ - 
t " ll -n j J jjc AcjjjiJ (j^llaJJ La^jli j-baLui£jJJjJjll Lai . AjjJa-aLaJI (Jjll a all ,j 

.AjIUII SjljaJ! 
(_>alj*ll A Sajoil jj i-^Kaij j /.j. U.1I j jjl jji.Vlj taJjoiXXl ^1 > na Bg (j-LaUj3 — 

.( Kmn0 4 t H 2 2 <HN0 3 ) 

j cjjjjjuoVI (J l^ajl mj^jj '0,2 9/ml Ajjudjj frUll ^ t_ijjj : £ljjj^ -1-2 

• ajjSjjjKll j JJjVI j jjJJj11£ AjfLall jjc (JIAjj-IaII ^ l_ijIj jjc Aj£J j Jja^ll 
: ^_Aj Bg jj-aujil (_£jjajl JaLaull IgJ AjjjJoC t_jjljj»j-a L " ' ■ ■' JJ>jP • dJJ*^ - 2 - 2 

.(Jja£) Pyridoxine PN jj^jjjjjjII - 

.( jjAjII ) Pyridoxal PL JLu£jjjjjj1I - 

.(ojJ ) Pyridoxamine PM jj^L^jjjjjjII - 

: dAj& jaII liiljl dilLoijall < " il aj uj a j 
.PNP jjjjj£jjjjjj1I (JlilLjjja — 

.PLP (JLjj£jjjjjj1I t_jli.uij3 — 

.PMP JL^j^jnll cAL*jk - 

: Ajxulal! ^IjaJ! -3-2 

z-^3 Ajj_aLll * j j- >-" Lai c j^aJjl Jgj^ ■ u a (jc fljUC. Ajfljll o jj- all : j^JaAjl —1 — 3 — 2 
• J-a aJtia <J ajjjjjl£il 7»Li<a j c jj j_jl£ j jJJgJI ?^La ,-A Aj^Lal *&) -»• " 9 ■ a (J£joi (-iC 

.160 C° : jlfyatfU^jj* 

.205 g/mol: <^>JI ojjil • 
.nm 327 j 256 <j>j-a J^ia ^^Ic a] j A ■ aj *i ^ ■ ^al : j^LalaVI • 
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: ^l&l jjL^I-3 
) ^l tcU^j .£100/ f l>jj^ 10000 Ji 1000 t> : h**l\ jJl^Ail -1-3 

j jj^JI c^jl^jjuJI ujajl t/jj) jS*' 'f 5 -*^' Ui^ i (j j- < "'-'-'"i tljytll '^)^' -^ 

^Ijtjj^jjLa 1000^1 100 t> l^ja oj^JJ ^jljlj : <Uxuij1a11 jjLaaJI ~2~3 
ijlij*i]l clLlkJI iijA\ ijjsA\ tjjTuill tjjl£jaVI u.mll c jj-J : J^j plOO/ 

:lU^j £100/ ^Ijijj^lOO J] 10 o- : ^M ji-^J -3-3 

.A6'5'3^ tjjlil j of?JI ' Jj^JI t(jjdaJI tjjill cAJjIjill iJIsjjjII i^jjAjUl cr-lli]l 

Vitamine B 12 : 12 v l#*^ *♦* 
ls^j 'u^ 1 j^j '4dLj£ll ^ ajI_^V Cobalamin j^VIjjS ^J ajIc jlla I 

*_la ,-i AIiaAV Ijiftj'OU " i <a all (jj-aUjaJu j LgliajatJI ,4 aJjA.j] ^jljjiaJI (Jjjj^JI (_>al*J 
• ^Jclill ^J^ *N ^ L_alij <j£] j V.}l*la jl Luia-aUi. iajjjjll (jl£ li] 

* A, 

e F* = h tl T 1 

^ vijjj V .Jja^ll j i( J* 100 ) gl,25 <i^j *U1I ^ ujjj : objilt -1-2 

.Cyanocobalamin ^VIjj* jjU^ - 
.Hydroxycobalamine ^VIjjS JAi* j^VLjjS ^^jj.!* - 

.Methylocobalamin oJIjjS J^> - 
.5'Deoxyadenozylcobalin jAjjS Jjjj 3 ^ cs-^J ^ '5 - 
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• 1357g/mol : <^>lt <UJj • 

'361 '278 ^J Ailii^a Aj^.j-0 Jljial 3 ^gic <1 (j-aL^alal ^ ■ >-<" : <j^L^laVI • 

.ajjUJI aL]U^> ^ nm 550 
: ojLuLutj 6jjl js\a — 3 

t jSJl o- J* ^ ^ . ^100/ f l>jj^ 500 -50 : AuiUil ji-^11 - 1-3 

c^ljVl ^£ j J£ ^. ^100/fljfcjjl* 50-5 : AJa^jl^l jjl^t - 2"3 

.a5<7^ 
Vitamine C :C <>«tl4il ♦♦♦ 

C (_>al*JI j\ .LjJ^jLjOU " ■ ^-">» ^jJ-aUiiilu L_fl^)C I^J clajJ^jLjjVI -iL-ia-a /j-i*J AjJUjJJU 

: Aj^Uj -1 

^1 aJj^..ij ,1ui£Ijj tillil ,_5ja Jjla * JJx. lil^Jj^ 1 ^ l^ 3 - ^ : ^iJ^VI SjJftJI-1-1 

j\ Qill^jWj Cjj^aJI (JllUjjl ^J^J /-fl 1 . ^-»j. ^-»A. C(_£jLjjJ '"*'J.'JJ^ 1 "'jJ ^J* 1 ^J****^ 

.a,.lui£VI CliLajjj] J 4j.1c.U1I pH 4j>jj jl SjljaJI jl jjr -"^V 1 

jjjj^jj j'-"^ ^1 (_£jLjjj!I (iLj j j£jjjV I (J^aa JjjjjUjj : S-luiSj^Jl J^ljaJI Jjjlj - 2 _ 1 

' " ^ V?" J £ .' S^joi^VI j Ajaujiijjll A*jaiVI JJJ^J '""-"' (_£jLjjj <ilijjj£jjjl 

: <j*aljaJ! -2 
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Ajjjdj (Jj-iaJ '"'J^ ?.La]l ,j ULji (JjliLallnA]! jj£I (j-a C ^jj-atijill ^>fi*J • (_)Lj.Aj| _ l - 2 

^i LaLaj L_ulJ jjc. j Jj^£]l j cjjIljjVI (jk aIL <-jj1jj .(_U100/?-30 ^1 AjLji 

: aj^a-2-2 
.L- ascorbic Acid ( C^ 4^j^^ o^«^ ~ 
Sulfate - L- Ascorbate cjLjjLJ CjIjjjj£ ja : C 2 u^tija - 

: AWail A^alji ~3"2 

IgJ cAajI^)]! -Loj^c r \ ■ *-*j; AjL^s (Jill jjL ^jc SjIjc AjsjII ejjj^l : jghaH» 

. p JV /a-itiaxLa ajua 

^ f .192-190 C° : jlf-«! ^jj» 

• 176,12 g/mol : ^^fcJI oJjfl • 

^IjIj AJj c( pH= 7 Jft ) Jalj9 0,166+ {jj^l Jljia.1 J o-^^l ^f?. aJ 

.11,57= pK a2J < 4,17 =pK al ^1 

5 mg/ml jj^Jj ^jc pH =3 ^^a.^ ajjjtj <£uj^uJi\ j^^\ ^UJI Jjk Jl 

^^^ -50 mg/ml j^ji ^ pH = 2 j 

: ojLwluIj ajjl id«- 3 
^ 16 £100/£l- 300 Jl 100 t> l«a >j£j2 CJ I JL : *<A*1\ j-jLaJI -1-3 

.^_^jujVI l_u*JI j (jjAJj^LlI t Jfllill t Jaill 
IS ^100/ £L 100 Jl 50 c> l^a >j£j> CJ \Jn : Ak^jl^ jjL^I -2-3 

.AJjIjill j JlijjJI t^jjAjill cl_ijj£]I ^j 

^ U£ £100/ £L. 50 Jl 24 (> l^ . j£j2 CJ I ju : aLM jjL^I -3-3 

.a7<6<5<3^.^1<^I j Ijj^I Jja clLLkJI » J^l to ^«JI cjj^Vl Jjill 
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iLuAUUIt Jj JlXa 



:JjSfl J watt! 



Vitamine P : P ^liill ♦ 



• frLftll ^ t_jjij : |*jljji]|-l-2 
: 4^1 u-rfjifl "2-2 

C£^ C5^ J t<>aljaJI (> J^£ g^ C O^tija j P jJ*ll}9 JJJ j^ <jL£ tdljA 

• C jjj-auja -ij^j Q* ^$i ^-^J U-*^' cs^ ^ Jt£ ' ' UJ J* 

: ajLwLulj &jjL^a — 3 
: P A^liiil 4jjLuIi jjlua^l 
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